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(2) 

1 

mi9ay9m^%^.-fh-?x9mk, 

zwxtmtzmwtetix . Miami ?n 7 ?fl*: 

m^u-j^yav-r Vyy^mt. %2 9n-y9Q . 

7*1- h ikz^mttz Tis?>i>T-99mm. 

9n-y9m*%>£i'h9u-y9%.>mk. 

mi? d 7?g£§§i: mm\%T-9^z\m^ix, 

Ml? n v ?fl^<c£ tXr-f Zxv-ymmz&D 

me? o .y 9%£miz%mti. me? o .y ?mmtm 

X MET, V- 7'H]SS(cf££-f & ft* 9 a 7 ? SiJ»o ^' 7 

?£. 

MEiii?) 9u v9 \%^k MEtiiTJ ? o y 7 f|4f-c07 4 - 

h'A'y??D.y? IWC* -S. A?J ? D 7 7 ft 
UA Sr^tUL, 8t£iJ$*l*:T -f M fc«U5-f £ 7 n 7 

^cOT-rWtfcM&i ME ATl 7 o -y ? ftltipo x 7 7 

izmnzti, metim *y*-9izmixu- mmt 

^kTyv-YmmmZft'lL-fhv-Y/Tyu-Y 30 

mtZ9vy9 »±» k MEn - h / r y o - K ? o 7 ? 
fjfflln 7 7-*>fiJteJg&3*U ME? n y im&frh 

<ome ? o y 9 m ^ wm t x . fNw § ft*: 7 d 7 ? ft 

^*MEn- h'/7yn- K 7 n ■•> ?$i|fflln 9 £ft 
*&f hKh9u~j9 SJWn i-' y 9 k , 
MET, - 7"(IlifS*> ibWATJf-^Jo-f-f >7"L-, 
MEn — Y/Tyo— K?n y 9 i>' y ? * l h «o 

- Kat/ryn- FfiiJAfS^tjctTHuED-T i yy 

ZtifcAJlr : -9 SrfFET-^SWo i/ .y ? ZMLXIR 40 
E"?x ? ES&^MEl*]^- ?/UK7yn-f^/ 
^•l>a-K/7yn-K^n^7V?+>-t 
^^Sthl-l.li'jiRiI 1 CEttO? V?^t-?M*III] 
88. 

[M#JI3] MEr<MffciBII188<;£. 
BffiattJ t> 9 n y 7 ff i: ME ATI 7 n 7 7 ft ^ >: 0>IS<7) 
f<H 5r»tti-r I) ^Ui#K k , 
mim&ZtitzT < VA £Jt«U ^TO^tii*n/cf 

^ *>-^t«> k % . itlx$ix^j$*&nuE^«)l^°7 
-X-^t LTHuEa-K/TyD-K^D y^^iltJIlo^ 50 
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7^t^1"l»J:t«?*Pat, 

nuE^*§^T-( l/^^SPPl-Tli^v^i:, ME7 
o 7 ^^IsfcfJE^ttl^S^ V-t'vb U f LT WE 
miilZtltZT-! \sA tf^ffi-tz % h k # 4 T N h' 7 h 
7 U-7>->-7"<cJ; o-CHuE^ai$n7tr 
Rf Ji') (CHuEJtK^f-fS^S'Jffli-t^liJUIi^Si: 

>: f f« * JI 2 1 EiKOr v - 9 Hlff^ • 
2OC0D-7 'J ■v?9\2-/9'frL>ts:hil<yy c f <y9'3- 

-7 ht. 

X 1/-7H1K ^ ^<7)A77 9 'O -y 9 \t^Z% t XMiT < 

frE^'>>'f-'f y^J-'-y h<?)&i<r>7>) 7 7*70 y7' 
s HIE"? x ^ 0HWp ^ cotb^j ^ n 7 ^ ffi-^lcie D"C b 

y v yf-th z. k &mwi k-thm^m 3 icek^t >>v 

[11*115] TUlfSitte^^i, 
r'-?;l-f-7'l-^-7-i:Nl(7)7 7f-$:ili-C. Nh' y h7 

v~yy=. y9iz£^xmzmtiim%frt>tfi&zfitzT 

<UAcr)MSB&tfLSB&«£y -y^-y^^h y y f- 
y9!3--y Yk. 

ZWy 7-5-y^i- y h^A.«ivi S B&y'L S 
5:lt«£ -f - LX £X <0M S B k £X WL S B ffl 
-T'Wtl, MEMSBWo^mSWlot. LSB 
<Dohf^<n\^%m&nffl'*y*-?k LTMEo- 
K/7 y o - HM«n y7?ttt ai7)-t S 7 

Nt'y h7 V-yy-yyzmfc-f&fztblz, miErv 
/^7V^^tf6iJffliL, fLXMi9v 7^164^*^ 
(7)9 o ~y 9 fl^-Sr yfy^a- y h (Cft^-T § N 

f 7 b7'j-7y-y^vy^/-f'3-7't. 
b5E^ n 7 7 y^fit ME^ai^Si: ^'J-tvhU * 
LX1fflZtirz&5W^&ft-Tli%vk S , MEN f 
7 h 7 >J - 7 y-yyti 7y^/f3-^5 4 

$ It 6 XT. f a 7 7«l|ffllD i-' >y 7 1 . 
mily 9.7-^9 d 7 7SWD i^-y 7(±, miE^ a 7 7% 
S* ! iES«® ic y y -x § , (uiE 9 a -y 7 fi^ 
£ MEN h'v h 7 y -7-^7"^^ y^/r 3-7"(c(« 

^yVlSIHSS. 

[|«*Ji7 3 fiEn-F/Tyo-K7n y7«"l0Po 
>-"y7(i. 

fiE7.l--7'|llg?*^(7)fjEA7l^n 7 7fi-f (CJCCT 
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lft*Jl 2 fciSBOT iff fir? - >M*EIS8. 
[M*J88 ] MEn-H/rxa- F *7>H-7V 7 

r- 7 D-r -< yy-fa-y t zii^ivf-Tv-rvt 
T<<y?'Z tvkTjjT- 9 * mtf- 9 is??* 

MIX fiE^T. 7 HB&KTy o-r 4 y. y-t l> r- 7 7 

y a -t -f y ?m> t .*» ^ * h z t t -r h msm 
2 Ma&yfv 9 >vt- 9 wm$%. 

[00 0 1] 

mmmzmth t> <o-c* o , j dp l < &i«j7 q 9 

s. 

[0002] 

CPU ) CO J; d& v 7..7 70S8 (master circ 

uit) lot. ^i^t'Jgll^^t/w^, 
(XHi/XrA/YX) Oid^U'-TlslSS (s 1 av 
e circuit) 2 0 1 ^W^Sx i/flVn*— 

mm>*wmizij?t9'* •> 9mx% t . 
[0003] miz^mht. *u-ym20te, 

9v>/9RVT-9im$:Ml-X-?A? 0SS1 Otfttt 
<iy?7z:-AZ'fto. -7770831 0(3, 7oy7fS 
•^C L K_0 U T i r- 7 D AT A_0 U T £ X V -7" 
0882 OtCfBrTS,, 71/- 7 0882 0(1, 7D y7(I 
fCLK_OUTtf-^DATA_OUTJfltA 
ft. 70'y7ft^CLK_I Nif-^DATA_I N 

^-7x^0881 otc^-rs. .r-r-c, Antvvtm 

f CLK_I Nfi. iiJ;ft70-y7fI^CLK_OUT<7) 
7<-FA'. y ??D 7 7I^f*l.. -77.70881 0 
(i. 7I/-7'0882O*>£>c9t-7DATA_1 NS-d 

I N£f£JHU n-r '* y 7" $ ixtzXti f — 7 D A T A 

_ i n s- saa-r i i t icfcoT £B7j ^ d -y 7 \m 

CLK_OUT£$ffl-f&. 
[0004] 02&UL04(i. 01 £07P$ft*:-77. 

70SS i o<oA^avaj*ffi*owff * s-r^'f 5 y? 
mx'hh. mm^mt&t. 9vy9mcLK_i 

N, CLK_OUT(7>faW±f -rM (delay)*! 

C:fttiv7 7 08810^X^-7088 2 0 
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4 

(i. 0&<7)ifl!^7 u >y ^aLK<Ofc»K*6fc{±«<oraii 
fcjt4S**3&»-jfc. H2tBS»*/ifcJtdt, ®V^7. 
o-y^ajg«±. ■?7-9®ffil0<DT-9ci-7 : <y9' 
(loading) JtC/7yn— r^y? (u n I oa 

ding) ®m>tcMz+ft%®ft-?- : ;y*&m- 

5. L*>L*iSv^^EI»l 0SZ/XU-- 71388 20^ 
^ n -y 7 < bW0b h . 0 3 (c0,tx S ft* 
i^fc, -? 7.^0881 0&V'7.U-7lH]S82 0^)7 n y 

10 twgtfimth ztizx ->x®ft-?~>'yim'j?? 

I,. %<7M&Z. V-f ESS 2 0*> b-? 7.^1118810^ 
r- 7 «5iM(c|fi 0 im»tfh C t K«f* . 0 4 £#!S-f 

7D-y7^JEA { a< ; 5:&t, r-7DATA_l NS--7 

x 7 08$ i o tcsstc^i-i. i t i&mtm b < % 

mft-?~-y"y%Uz&jj9ay9imCLK_OU . 
T^'A^7ny7fl^CLK_T NJ; ^%iLOt . "77 
7 HISS 1 0<r>T-9Tyo-f ^ y9'9)ftli, f-9a 

-t< yymmmzfiozttfX'Z*^, mzwmt 

20 nyVx-fisXy-Mzawx. zco.XitcJyfy* 

-7.IBMI* 1 1 immmig. (processin 
g speed) tfMittt ZZtlzXiXMb^h. 
. o %WM*Wm-&tz#)<r>--imt9 a -; 97* 
7— r 4 y 7'^TtS (clock forwarding 

method) T£> l> . 
[OOO5]05ii, 0HC0^$ft^V7 7[e]S§W7 

0 -y 7 7 * V-r -< yflrmizj: h^UM/tiD? n y 
7[t-f<7)P«^t7^ Smarts. ZCD1T&X*T 

<t \zwm-h\§r><n9u y 7 JHIB{±. 0 1 C0*$ 
30 tltz9n , 97 zV-t < y9®¥hl 0 Olzk-oXft?) 
9 a y 7 ft #C L K _ O U T fciti -> X BM S ft h ( IP 
7*7-f 4 X7"Sftl>) . -f<^»*. -77^082 

1 0<7>r-77 > >'n-T'f y9'%<fe\t. f-?n-f < 

882 0*^A7)$ft^r-7DATA_l NU. "77.7 
088 1 0 1 jEfllteiSSftS i t C** . 
[0006] 7O77007* 7— r-f >7<ntdt>£.. 9 
a y97* r 7—T4 >'7'0881 0 0Of-^n-f-( > 
//77D-f-( y^MHA"7^-7 (initial 
40 parameters) $-^i>g-f h-jtogWht. — <S 
^ i ff)» n* v >■ - 9 (± . -7f' ; - H r-tfM t H J: o 
•C-7'^^53!$ft, ISlS^ft/cfflt LT 7 o y 7 7 * V- 
T y9'mi 1 0 0 (Cjg^ft^^ROM (read 
only memory) (0jjv£-f ) tcS?ig£ft 

6. mi!S* { EPiP$ft^m. -7770881 O^Wc^ft 
l>t^. 7n-y7^7*7-r-f > 
7<nt&>\z9 a y 7 7 5J-.V— f -f >"7"088 1 0 0 (cn- 

;7*7-f'( y7*cc;=t-vT7^L--7"0882 o*^o- 
50 f'-f y^ftJtA^T-^fi, M<o^"5t>564^ -7 
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x^0SSi oizgmzTyo-r a >?Ztilc\ti,z% 
[00 07] ;p'/?7*v- r< yy^SAznth^ 

nmt. 1 989*3fl7BSage r et al. 
fc«fc-5Tft#3*l.JtU. S. Pat. No. 48113 
64 "METHOD AND APPARATUS F 
OR STAB 1 L 1 ZEDDATA TRANSMI 
SSI ON". 199O^12fll80Sageret 
a 1 . t,Z£r>X%mtltzU. S. Pat. No. 4 
979 1 90 "METHOD AND APPARAT 
US FOR STABILIZED DATA TR 
AN SM 1 SS I ON" „ %LX 1 98 5^6^ 2 50 
wo 1 f izX-oXm^iltzV. S. Pat. No. 4 
5 2 5 8 4 9 "DATA TRANSMISSION 
FACILITY BETWEEN TWO ASYN 
CHRONOUSLY CONTROLLED DAT 
A PROCESSTNGSYSTEMS WITH 
A BUFFER MEMORY" A''J.S„ 
[0008] 

i^mmfcixottmrn) l*>l\ utra^ot 
7^^7*7 tv-r < yy-fhtzthnw&^y*—? 

Z^-tf-VT^Ji-lzX-iTmfefhlimii. Aft- 

m^mDaizitmirikmw^mia-th . wiwt-te 

& < . W& *y*-f m-f* R O M tzfflfe £ fifc* t I 
[0009]fct, *aBW±J^<a|3|j&5£JSft-r& 

[00 10] 

[ mm znmt & t&xr&n. ] *3kb<ot x^^f- ? 
Bfcjs«s*vc . iiie^ i?d 7 ? fi^icisM l/c?& 2 

a y 7 7 * 7-t -f y?®m±. £52 7 Q •■/ 7ii#£§ 

axil . §s 1 as 2707 ^.fi-t^r <wtuiiii 
l. znmmziitiT < w \&&^xmi?tx9w& 
<nr-?v- Y/yy-a- YWffik* -vt4 

[00 11] 

imxrmm<DBm vxr. mm^mtx^m^m 
-r-f yfmmt. T-ffcm&fcit-t&fzibiz. a 

y if 7 x -X 7 Q -y 7 1><% I X V \tf A W £ H»Wfc 
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mm u tttbsnfc f < w tc«JBt* ? o y 7 £ 7 * 

H. Wh0^T-9ftMt. 7uv7<r>7*V-f4 
y?\z$,^XT< VA t»»§ti-f . KKfc UcsiiftS 

ft(4. T4U<f*S»Wfc*MiU ^WttajtKtTg 
tWW;:, ? d .y ? £ 7 * 7-t ■< yy-fhtzfocnw®^ 
?*-?zmfctZ,r>X\ v-f-tf- Ft ¥ 4 -^-tcj; & 

10 sttfctc, mxmmzx&T-wmmvm&zm 

±X'ZZ>. 

[0012] a6tt. *%.tyizi&r~y?>i'T-?>m 

Hlftovx ? HUfSJcfStt^it-S 7 o 77 * 7-r -( ^ 

^msss-WB&wt^-ty d •/ 7 mx'h h,me zmstt 

ht, 7v<v7 7*'7-T-<y?\sl$%10QI,±. ?ny 
7fg4§il 10. &jj7a y7fflWaiJy7 1 20. I*] 
If-Mxi 30. All? p-s 7 MWvy'v? 14 
0, n-H'/7yn-H;7 0 7 7f|i|ffl)nv : 7 7 15 0. 
D-F/7yD-Fv;l^f-7V^if 1 60. f-9»m 
20 ai/'7^17 0. fcil/r -fl^'f^aillliS 180 ?r-& 

[00 13] ?Dy;«tSl 1 0(4. f-WMtf 
tb^JO^f7)t' y Y7n~-,7^%^fh. &J)7n-,7 
®MaiS"/7 1 2 0(4. ?b>y?8£381 1 Ofrt><D? 
Uy7m^Z®miXlHt)7C!-;7imCLK_OUT 

^7.h—7is\mzmLi-i. z<r>t*. *?x?®ncr>n 
mr-f^x 1 3 0A>fcea3ftfcas:ijf-?DATA 

_OUT(4. f-^$llDy7? 1 7 0$rjiL-C^L- 

30 [00 14] ■?X?\2mb9\-$My?7x-X£9mt 
h X U-7"®mt ,-?X7 >o<7)7 o v 7 imc L 
K_OUTtT-^DATA_OUT^S(tAit. A73 
?07;ffi7CLK_INiA^f-^DATA_IN 
2rTX^@lf|c0^D-y^7*7— f-f ^HISSl 0 0C 
ffi^S. I(7)A71^0y^fI^CLK_I N(4. tt.71 
7 D -y 7ft -^-C L K_0 U Tc7)7 -f - FA y ? 7 a y ? 
<I^T\ ;<7)2OC07n y7(t^CLK_I N. CLK 

_OUT(7)^(c(4r -f U-^^'ffft-f l>. io-f-fM 
(4 . 7 1 X 7'EJSg 5r *tf Vif - ^- h' Wffl 
40 mz£->X%&.Ztlh. 

[0015] m<r>isi<?>T-mmz£fefcir&tz!t> 
tc. TjvAm&msi&oii. smmzri ua&® 

tBL, T-< U-YtM«-TI)»<7^-7 I n i t_U 
NLDZn-V/Tya-\i7Vv7®mnisv7 1 5 

0(C^4i-rS. D-F/7>-0-F7Dy7$l|ffllO>>'y 

7 1 50(4. A777n y7fl#C LK_1 NRtfAJl? 

•sfCLK_OUT' (CiELT. ^|5t^D- HMW»9 L 
D s Mf%m<07 y a - KKjff fi^ UNLDsfea-H 
50 /7VO- H-7/Uf-7'U-71M 6 Otc^LfS. o-F 
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/Tyn-F^n^niJffllav-y? l 5 0TO-FM/ 
rya-mmtt^LD, UNLDU, o-K/ryo 

- H«|»«^OtD»ie*»^^SiiS . ryo- FiPlffi 

tflM^.*-* 1 n i t_UNLDC 

J: ->X -fe -v r < y7'Sft, a- KMWl^-coUOMWi, 
"0 0" Wyf^mi.. £«J: 
o- K/7 y P- K i)«Sf LDs, UNLDslCio 
To-hV7yo-KV/l^7V7in 6 0f±. A^Jr 

— 7 D AT A_ I N^D-T-f yr-thZ-ftfX'Z .. £ 

a W (c^#£ix3r< s r-^JWo^y ? 1 7 0 £31 

[00 i 6] 07 (±, 06tia^Six?tT'( M$iU0 
818 0 SrmftWtwjp'f HIS&0T"*) H7 £#!l-f l> 
TMWlfcdiBP&lSOii, tt'tUa- -y M 8 8 , 
Jt«a--y b 1 9 5Rt/$lJffl)^-7 h 1 9 8Sr*tf. $ 
■ajai7H88li, A7J?o-y;?fi-^CLK_i Nfc 
tK^I 7 D 7 7 ffrfC L K_0 UT«^f -f M *-$tts 
■TS. Jt«P--7 M 9 5ii. Nli^tBSiX^f 4V 

tiMZtLtz&%Z1l)m>'S7*-? I n i t_UNLDi 
LtD-h'/7/D-h707^l|iDy^l 5 OiC 

tttfrta. -2r, iL^T^tMJSjrifcT* Mtf<-S: 
L&Ut . WttPar..y b l 9 8ii, ?d 7 73&4ig§ 1 1 

fmx~ -/ M 9 8(4. 7 O -y 7?fc£25 1 1 0««,W 
m7C?ilJtf* (Bfl-ij'J 'J -7. ( r e 1 e'a s e ) Ztlt: 

b'y F 7 'J — 7 y— y7" ( N b i t freer unn 

i r.g) izi.->xtiutizn.t:T<ti"( ixntti. 

[00 1 7] $tfJ3--'y M 88S4, ti^yr * y?® 
SSi 8 \tiriVA ifowmi&Attts. ti^yri 

y 7*® ft 1 8 1 It % 1H 1 D - 7 V y 77 P 7 71 8 2 i 
»2D-7'j7 7 , 7D7ri 8 3££t,\ &*<597 'J y 
77 O 77(4. •?X?®&frt><7>mj}'7 n 7 7ff#C L 

K_ouT(cE-tx ft*>j yrmtzmm-tt. -u. 

r-f U^tttBElBl 84(4, fB3D-7»J 77*70 77 
185, ^4D-7 1 J-y7°7 0-y7'18 6S^'R-S7 
'J 7770 771 8 7££tf. mi D-7'J777D7 
7*1 8 2cOtU75ti. 3S3D-7'J 7 77D7718 5cO 
Afli: ISA'S *U SB2D-7'J 777D771 S 3C0ttJ 
73(±s S4D-7ij777n771 8 6«A7JfcfiS8!S 
ill). 313 D -7 U777D771 8 5W'?S4 D-7 
'J 7 77 o 7 7" 1 8 6 (4 . 77 >7yf -f y ?'®S& 1 8 IT 

77 -7 y r y fi/^tSft t t. u-7ni»*> bAJiZti 

fcA7}70y7fi^CLK_I NKJCtTr-fl"f £18 
tti-f*. A77^n.y7fi#CLK_l N14. R-S7'J 
7770771 87£Sl,TgS3D-7'J y770-y7 
1 8" 5 &tfS*4 D - 7 'J y 7' 7 n 7 7' 1 8 6 (C7 D y 7 
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mtLXXJiZtlh. 

[00 18)Wi-7H95li, v-,^y^Wk\ 
9 2tW*M»l 9 3Jfr*tr. 9 -y f-y^lHK 1 9 2U. . 
N t" y h 7 V — 5 y~ y ^(C «t o Tfttiii- v M 8 8 
frt>$lli!,%tltlT4 U-f^WMSB (mo s t si 
gnificant bit) iLSB (least 
significant b i t ) £9 yf-y^&fc 
* > ><?)rV.'kf-7V7lf ( d e -m ultiplexe 
r ) 19 1 t NfflO? 7tS:-&tf. JtJfRSl 93U. 2 
10 OWXOR ( e xc I us i v e - OR) ?-hb lO 

tB^nfCT-f U-^ COMBS Nidi L SB N(ESrr'-7 
;H-7V ^ ir 1 9 1 £31 SitAixS i '3 ^ 

S. XORy-Mi. ^fJiSiXJtSSS^gPlBl-Tj) S 

n^is*?: n o Ry- Hztiifii-h . t, Ltuajsn^e 

JR^SK^-t'ft&fc. NOR?"*- Hi, filial-"^ 
"1" *;i±i7J-r^, MSB^y'LSBSi, D 

- H/7V D- h* 7 D 7 7$"l1Jfa y -y 7 1 5 OtC%JW^' 
20 I n i t_UNLDttftB7)S^I». "77 . 

t utRdisn^^jf/^aisi-Tfi^v^t . nort 1 — 
m. awKSK/i' "o" £ttS7i-ri». »jp 

j.-7hl98lt iEU^f< M ^SJSil^o/c 
fc WS'I L-s 7 P y 7 «4S 1 1 0 RtflftHUt. - 7 M 8 

8 i 'J -b y K-tl) . 

[00 19] fflWz--'yVl 9 8(i, ^fA7Q 7 7 
fflfSPoy^y? 1 96t Nt*7 h7'j-7y-y7*^^y 
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FULL CONTENTS 
[Claim(s)] 

[Claim 1] The master circuit which generates the 1st clock signal including a clock forwarding 
circuit, The 2nd clock signal which was connected to this master circuit and synchronized with 
said 1st clock signal including the slave circuit to generate [ said clock forwarding circuit ] The 
digital-data-processing circuit characterized by accepting the 2nd clock signal, detecting the 
delay between the 1st and 2nd clock signals, and setting data load / unload initial value of said 
master circuit based on the detected delay. 

[Claim 2] The clock generation machine with which a clock forwarding circuit generates a clock 
signal, The data control logic which is connected to an internal data bus, and said clock 
generation machine and said internal data bus for the data interface of a master circuit, and 
outputs data to a slave circuit according to said clock signal, The output clock control logic 
which connects with said clock generation machine and is generated in said slave circuit by 
making into an output clock signal the clock signal controlled by controlling said clock signal, 
The delay between said output clock signal and the input clock signal which is a feedback 
clock signal of said output clock signal is detected. The delay detector which generates the 
initial parameter for carrying out forwarding of the clock which ****s in the detected delay, 
Loading/unload clock control logic which is connected to this delay detector and said input- 
clock control logic, and generates a load control signal and an unloading control signal 
according to said initial parameter, Connect with said clock generation machine between said 
loading/unload clock control logic, and said clock signal from said clock generation machine is 
controlled. The input-clock control logic which supplies the controlled clock signal to said 
loading/unload clock control logic, Loading of the input data from said slave circuit is carried 
out. According to loading and the unloading control signal from said loading/unload clock 
control logic, it lets said data control logic pass for said input data by which loading was carried 
out. The digital-data-processing circuit according to claim 1 characterized by consisting of a 
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loading/unload multiplexer which carries out unloading to said internal data bus of said master 
circuit. 

[Claim 3] When said delay detector compares said detected delay with a detection means to 
detect the delay between said output clock signal and said input clock signal and all the 
detected delay is in agreement, A comparison means to generate in said loading/unload clock 
control logic by making the compared result into said initial parameter, If said detected delay all 
is not the same, said clock generation machine and said detection means will be reset. And 
the control means which controls said comparison means so that N bit free running compares 
said detected delay until said detected delay all becomes the same is included. Said detection 
means is a digital-data-processing circuit according to claim 2 characterized by detecting N 
delay. 

[Claim 4] The counting unit which said detection means becomes from two D-flip-flops, The 
result counted from this counting unit and the detecting unit which detects said delay according 
to the input clock signal from a slave circuit are included. Each flip-flop of said counting unit is 
a digital-data-processing circuit according to claim 3 characterized by carrying out toggling 
according to the output clock signal from said master circuit. 
[Claim 5] The latching unit which carries out latching of MSB of the delay which said 
comparison means was equipped with a demultiplexer and N latches, and was detected from 
said detection means by N bit free running, and LSB of each, Compare each of MSB and LSB 
from this latching unit, and all the MSB and all the LSB respectively When the same, The 
digital-data-processing circuit according to claim 3 characterized by consisting of a comparing 
unit which carries out one predetermined with said initial parameter, and is outputted as said 
loading / unloading control logic among one predetermined and LSB among said MSBs. 
[Claim 6] Said control means controls said demultiplexer, in order to carry out N bit free 
running. And N bit free running counter / decoder which supplies the clock signal from said 
clock generation machine to said latching unit, Reset said clock generation machine and said 
detection means, and the detected result all When not the same, Said N bit free running 
counter / decoder including the system clock control logic made to enable [ said system clock 
control logic ] The digital-data-processing circuit according to claim 3 characterized by 
supplying said clock signal to said N bit free running counter / decoder after said clock 
generation machine is released by the all seems well. 

[Claim 7] [ said loading/unload clock control logic ] A load control signal generation means to 
generate many load control signals according to said input clock signal from said slave circuit, 
The digital-data-processing circuit according to claim 2 characterized by consisting of an 
unloading control signal generation means to generate many unloading control signals 
according to the clock signal controlled from said input-clock control logic. 
[Claim 8] Said loading/unload multiplexer contains a data loading decoder and many 
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multiplexers. The data loading circuit which carries out loading of said input data transmitted 
from said slave circuit according to said load control signal, A data unloading decoder and 
many multiplexers are included. The digital-data-processing circuit according to claim 2 
characterized by consisting of a data unloading circuit which carries out unloading of said input 
data by which loading was carried out to said master circuit through said data control logic 
according to said unloading control signal. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a digital-data-processing circuit, and relates to 
the clock forwarding circuit which has automatic clock delay detection and an initial parameter 
setting property in more detail. 
[0002] 

[Description of the Prior Art] The master circuit [ like a microprocessor (for example, CPU) ] 
(master circuit) 10 whose drawing 1 is, It is the block diagram showing roughly the digital-data- 
processing circuit which has a slave circuit (slave circuit) 20 like semiconductor memory 
equipment and a signal bus (or system bus). 

[0003] If drawing 1 is referred to, the slave circuit 20 will perform the master circuit 10 and an 
external interface through a clock and a data path. The master circuit 10 generates clock 
signal CLK_OUT and data DATA_OUT in the slave circuit 20. The slave circuit 20 accepts 
clock signal Ci_K_OUT and data DATA_OUT, and generates clock signal CLKJN and data 
DATAJN in the master circuit 10. Here, input clock signal CLKJN is the feedback clock signal 
of output clock signal CLK_OUT. Output clock signal CLK_OUT is used for the master circuit 
10 in using input clock signal CLKJN in carrying out loading of data DATAJN from the slave 
circuit 20, and processing input data DATAJN by which loading was carried out inside. 
[0004] Drawing 2 or drawing 4 is the timing chart showing the input of the master circuit 10 and 
the relation of an output signal which were illustrated by drawing 1 . If Drawings are referred to, 
delay (delay) exists between clock signal CLKJN and CLK_OUT, but this is based on the 
composition of the mother board including the master circuit 10 and the slave circuit 20. What 
problem did not generate such delay in in the past for the low clock rate of a circuit, either. As 
illustrated by drawing 2 , a low clock rate secures operation margin sufficient for data loading 
(loading) of the master circuit 10, and unloading (unloading) operation. However, there is a 
tendency for the clock rate of the master circuit 10 and the slave circuit 20 to become high 
these days. As illustrated by drawing 3 , when the clock rate of the master circuit 10 and the 
slave circuit 20 increases, an operation margin decreases. As a result, an error will occur in the 
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data transmission from the slave circuit 20 to the master circuit 10. If a clock rate becomes 
quick so that an operation margin cannot be secured, if drawing 4 is referred to, it will become 
very difficult to transmit data DATAJN to the master circuit 10 stably. If output clock signal 
CLK_OUT precedes without an operation margin from input clock signal CLKJN, data 
unloading operation of the master circuit 10 cannot be performed after data loading operation. 
Especially in high performance computer systems, it becomes difficult to avoid such an 
interface problem, when processing speed (processing speed) increases. In order to solve 
such a problem, on the other hand, law is the clock forwarding method (clock forwarding 
method). 

[0005] Drawing 5 is the timing chart showing the input by the clock forwarding method of the 
master circuit illustrated by drawing 1 , and the relation of an output clock signal. How many 
clock periods which **** in delay by this method are transmitted in advance of output clock 
signal CLK_OUT by the clock forwarding circuit 100 illustrated by drawing 1 (that is, forwarding 
is carried out). As a result, data unloading operation of the master circuit 10 can be performed 
after data loading operation. So, data DATAJN inputted from the slave circuit 20 will be 
correctly transmitted to the master circuit 10. 

[0006] It is necessary to determine data loading / unloading initial parameter of the clock 
forwarding circuit 100 (initial parameters) for forwarding of a clock. Generally this initial 
parameter is stored in the exterior ROM (read only memory) (not shown) which was 
beforehand determined by the mother board designer and was connected to the clock 
forwarding circuit 100 as a fixed value. When the master circuit 10 is initialized after a power 
supply is impressed, loading of the initial parameter is carried out to the clock forwarding circuit 
100 for forwarding of a clock. From the slave circuit 20, the input data by which loading was 
carried out will generate no error, but unloading will be stably carried out to the master circuit 
10 by clock forwarding based on this initial parameter. 

[0007] [ the example of an indication over the clock forwarding method ] March 7, 1989 Sager 
et U.S.Pat.No.481 1364 "METHOD AND APPARATUS FOR STABILIZEDDATA 
TRANSMISSION" registered by al., December 18, 1990 Sageret U.S.Pat.No.4979190 
"METHOD AND APPARATUS FOR STABILIZED DATA TRANSMISSION" registered by al., 
[with and June 25, 1985 wolf ] Registered U.S.Pat.No.4525849"DATA TRANSMISSION 
FACILITY BETWEEN TWO ASYNCHRONOUSLY CONTROLLED DATA 
PROCESSINGSYSTEMS WITH A BUFFER There is MEMORY." 
[0008] 

[Problem to be solved by the invention] However, as for the method of setting up the initial 
parameter for carrying out forwarding of the clock as mentioned above by a mother board 
designer, a production unit price increases in proportion to the increase in personnel 
expenses. Since not only it but an initial parameter is stored as a value fixed to Exterior ROM, 
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there is a problem which the data transmission error by product deflection may occur, and 
cannot stabilize data transmission between circuits easily. 

[0009] Therefore, it is what was proposed in order that this invention might solve an above- 
mentioned problem. In order to stabilize the data transmission between circuits, the delay 
between interface clocks is detected automatically and it aims at offering the digital-data- 
processing circuit which can set data loading / unloading initial parameter. 
[0010] 

[Means for solving problem] The digital-data-processing circuit of this invention is an 
implication including a clock forwarding circuit about the master circuit which generates the 1st 
clock signal, and the slave circuit which generates the 2nd clock signal which was connected 
to this master circuit and synchronized with said 1st clock signal. Said clock forwarding circuit 
accepts the 2nd clock signal, detects the delay of the 1st and 2nd clock signals, and is 
characterized by setting data load / unload initial value of said master circuit based on the 
detected delay. 
[0011] 

[Mode for carrying out the invention] With reference to Drawings, the form of operation of this 
invention is explained in detail hereafter. [ the new clock forwarding circuit established in the 
master circuit of the digital-data-processing circuit of this invention ] In order to stabilize data 
transmission, forwarding of the clock which detects automatically the delay which the interface 
clock has and ****s in the detected delay is carried out (that is, it precedes and transmits). As a 
result, by forwarding of a clock, the data transmission between circuits is not influenced by 
delay, but is carried out without a defect. Moreover, since according to the new clock 
forwarding circuit delay is detected automatically and the initial parameter for carrying out 
forwarding of the clock is automatically set up according to the detection While production unit 
prices are reducible as compared with the method of setting up the initial parameter by a 
mother board designer, generating of the data transmission error by product deflection can be 
prevented. 

[0012] Drawing 6 is the block diagram showing roughly the clock forwarding circuit established 
in the master circuit of the digital-data-processing circuit by this invention. When drawing 6 is 
referred to, [ the clock forwarding circuit 100 ] The clock generation machine 110, the output 
clock control logic 120, the internal data bus 130, the input-clock control logic 140, 
loading/unload clock control logic 150, loading/unload multiplexer 160, the data control logic 
170, And the delay detector 180 is included. 

[001 3] The clock generation machine 110 generates the bit clock for a data input and an 
output. The output clock control logic 120 controls the clock signal from the clock generation 
machine 110, and generates output clock signal CLK_OUT in a slave circuit. At this time, 
transmitted output-data DATA_OUT is outputted to a slave circuit through the data control logic 
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170 from the internal data bus 1 30 of a master circuit. 

[0014] A master circuit and the slave circuit which carries out an external interface accept clock 
signal CLK_OUT and data DATA_OUT from a master circuit, and outputs input clock signal 
CLKJN and input data DATAJN to the clock forwarding circuit 100 of a master circuit. This 
input clock signal CLKJN is the feedback clock signal of output clock signal CLK_OUT, and 
delay exists between these two clock signal CLKJN and CLK_OUT. This delay is generated 
by the structure of the mother board including a master circuit and a slave circuit. 
[0015] In order to stabilize the data transmission between circuits, the delay detector 180 
detects delay automatically and generates initial parameter lnit_UNLD corresponding to delay 
in loading/unload clock control logic 150. [ loading/unload clock control logic 150 ] According to 
clock signal CLK_OUT' controlled from input clock signal CLKJN and the input-clock control 
logic 140, many load control signals LDs and many unloading control signals UNLDs are 
generated in loading/unload multiplexer 160. Loading and the unloading control signal LD, and 
UNLD are generated from the initial value of loading / unloading control signal by 
loading/unload clock control logic 150. The initial value of an unloading control signal is set by 
initial parameter lnit_UNLD, and the initial value of a load control signal is set by "00." Thus, by 
loading / unloading control signal LDs, and UNLDs which were generated [ loading/unload 
multiplexer 160 ] Loading of input data DATAJN can be carried out, it is not influenced by 
delay and unloading of input data DATAJN by which loading was carried out can be carried 
out without an error to a master circuit through the data control logic 170. 
[0016] Drawing 7 is the circuit diagram showing concretely the delay detector 180 illustrated by 
drawing 6 . When drawing 7 is referred to, the delay detector 180 contains the detecting unit 
188, the comparing unit 195, and the control unit 198. The detecting unit 188 detects the delay 
between input clock signal CLKJN and output clock signal CLK_OUT. If the comparing unit 
195 compares N detected delay and its detected delay of all the corresponds, it will be 
outputted to loading/unload clock control logic 150 by making the compared result into initial 
parameter lnit_UNLD. On the other hand, if all the detected delay is not in agreement, the 
control unit 198 resets the clock generation machine 1 10 and the detecting unit 188. And after 
the state of the clock generation machine 110 was restored as for the control unit 198 (namely, 
after release (release) was carried out), The delay detected by N bit free running (Nbit 
freerunning) is compared until all the detected delay is in agreement. 

[0017] The detecting unit 188 includes the counting circuit 181 and the delay detector 184. The 
counting circuit 181 contains the 1st D-flip-flop 182 and the 2nd D-flip-flop 183. Each flip-flop 
carries out toggling operation according to output clock signal CLK_OUT from a master circuit. 
On the other hand, the delay detector 184 contains the 3rd D-flip-flop 185, the 4th D-flip-flop 
186, and R-S flip-flop 187. the -- the output of the 1 D-flip-flop 182 - the -- connecting with the 
input of the 3D-flip-flop 185 - the -- the output of the 2D-flip-flop 183 -- the -- it connects with 
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the input of the 4D-flip-flop 186. The 3rd D-flip-flop 185 and the 4th D-flip-flop 186 detect delay 
in the counting circuit 181 according to input clock signal CLKJN inputted from the result by 
which counting was carried out, and the slave circuit. Input clock signal CLKJN is inputted into 
the 3rd D-flip-flop 185 and the 4th D-flip-flop 186 as a clock signal through R-S flip-flop 187. 
[0018] The comparing unit 195 contains the latching circuit 192 and a comparator 193. [ the 
latching circuit 192 ] [ with N bit free running ] MSB of each delay detected from the detecting 
unit 188 - The demultiplexer (de-multiplexer) 191 for carrying out latching of (most significant 
bit) and LSB (least significant bit) and N latches are included. A comparator 193 is MBS of the 
delay from which each XOR gate was detected although it had the two XOR (exclusive-OR) 
gates and the one NOR gate. N pieces and LSB N pieces are respectively accepted through a 
demultiplexer 191. An XOR gate compares MSB and LSB of the result which the detected 
result is all the same or was detected, and outputs the compared result to the NOR gate. As 
for the NOR gate, the detected result all outputs a logic high level "1" as it is the same. In this 
case, MSB and LSB are outputted to loading/unload clock control logic 150 as initial parameter 
InitJJNLD. On the other hand, if the detected result all is not the same, the NOR gate will 
output a logic low "0." In this case, the control unit 198 distinguishes that the right delay was 
not detected, and resets the clock generation machine 1 10 and the detecting unit 188. 
[0019] The control unit 198 contains the system clock control logic 196, and the N bit free 
running counter / decoder 197. N bit free running counter / decoder 197 is connected between 
the system clock control logic 196 and the latching circuit 192. [ N bit free running counter / 
decoder 197 ] When the output of a comparator 193 is "0", it enables and N bit free running is 
carried out, and a demultiplexer 191 is controlled in order to supply the clock signal from the 
clock generation machine 1 10 to the latch of the latching circuit 192. The system clock control 
logic 196 is connected to a comparator 193, the detecting unit 188, the N bit free running 
counter / decoder 197, and the clock generation machine 110. If a comparator 193 outputs "0" 
to the system clock control logic 196, the system clock control logic 196 resets the clock 
generation machine 110 and the detecting unit 188. If the reset clock generation machine 1 10 
returns to an all seems well, the system clock control logic 196 will transmit the clock signal 
from the clock generation machine 1 10 to N bit free running counter / decoder 197. 
[0020] Drawing 8 is the timing chart showing operation of the delay detector 180 illustrated by 
drawing 7 . If drawing 7 and drawing 8 are referred to, the 1st and 2nd D-flip-flop 182,183 will 
carry out toggling operation according to output clock signal CLKJDUT. Wave F/F <1> is the 
toggle result of the 1st D-flip-flop 182, and wave F/F <0> is the toggle result of the 2nd D-flip- 
flop 183. The delay detector 184 detects the delay between output clock signal CLK_OUT and 
input clock signal CLKJN according to toggle result F/F <1>, F/F <0>, and input clock signal 
CLKJN. The detected delay is set to "11", if the maximum delay is larger than a 1-bit time and 
smaller than a 2-bit time, as illustrated by drawing 8 . This is determined by F/F <0> and F/F 
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<1> as a result of [ in the rise edge of input clock signal CLKJN ] carrying out a toggle. And if 
N detected delay all is not the same as mentioned above, the system clock control logic 196 
will reset the clock generation machine 110 and the detecting unit 188 using a reset signal. If 
the reset clock generation machine 1 10 is released by the all seems well, the clock forwarding 
method will be repeated until the detected delay all becomes the same. 
[0021] Drawing 9 is Drawings in which the initial parameter corresponding to the maximum 
delay detected by the delay detector 180 illustrated by drawing 7 is shown. If drawing 9 is 
referred to, initial parameter lnit_UNLD will be determined by the detected maximum delay. If 
the maximum delay is larger than a 1 -bit time and smaller than a 2-bit time as illustrated by 
drawing 8 and drawing 9 , initial parameter InitJJNLD is determined as "11." Because, it is 
because F<1:0> is "11" as a result of being latched at this time. And for example, if the 
maximum delay is smaller than 1, initial parameter InitJJNLD is determined as "01." 
[0022] Drawing 10 is the circuit diagram showing the example of loading/unload clock control 
logic 150 illustrated by drawing 6 . Moreover, drawing 1 1 is the timing chart showing operation 
of loading/unload clock control logic 150 illustrated by drawing 10 . When drawing 10 is 
referred to, loading/unload clock control logic 150 contains the unloading control signal 
generating circuit 152 and the load control signal generating circuit 154. The unloading control 
signal generating circuit 152 accepts initial parameter InitJJNLD detected from clock signal 
CLK_OUr controlled from the input-clock control logic 140, and the delay detector 180, and 
generates many unloading control signals UNLD. The initial value of the unloading control 
signal UNLD of the large number is set by initial parameter InitJJNLD. The initial value of the 
load control signal LD is set by "00" including two D-flip-flops for it to be similar with this and for 
the load control signal generating circuit 154 generate many load control signals LDs 
according to input clock signal CLKJN from a slave circuit. 

[0023] If drawing 1 1 is referred to and the initial value of the unloading control signal UNLD will 
be set by "11", the unloading control signal UNLD is repeatedly generated in order of "10", 
"00", "01", and "11" according to clock signal CLKJDUT'. However, the load control signal LD 
is always repeatedly generated in order of "01", "11", "10", and "00" according to input clock 
signal CLKJN. 

[0024] Drawing 12 is the circuit diagram showing the example of loading/unload multiplexer 
160 illustrated by drawing 6 . When drawing 12 is referred to, loading/unload multiplexer 160 
includes the data loading circuit 161 and the data unloading circuit 166. The data loading 
circuit 161 contains the data loading multiplexer 163 of the data loading decoder 162 and a 
large number. The data unloading circuit 166 contains the data unloading multiplexer 168 of 
the data unloading decoder 167 and a large number. In this case, since the load control signal 
LD and the unloading control signal UNLD which are inputted are four at a time respectively, 
the data loading multiplexer 163 and the data unloading multiplexer 168 consist of four 
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multiplexers respectively. 

[0025] Each data loading multiplexer 163 carries out loading of input data DATAJN from a 
slave circuit according to the load control signal LD by which decoding was carried out. 
Similarly each data unloading multiplexer 168 carries out unloading of input data DATAJN by 
which loading was carried out according to the unloading control signal UNLD by which 
decoding was carried out to the internal data bus of a master circuit. 
[0026] Drawing 13 is the timing chart showing operation of the clock forwarding circuit 100 
illustrated by drawing 6 . If drawing 12 and drawing 13 are referred to and the initial value of 
unload control signal UNLD will be set by "11", [ unload control signal UNLD ] According to 
output clock signal CLK_OUT, it is repetitively generated in order of "10", "00", "01", and "11." 
On the other hand, the load control signal LD is repetitively generated in order of "01", "11", 
"10", and "00" according to input clock signal CLKJN. At this time, in order to load / unload 
input data DATAJN, according to the load control signal LD and unload control signal UNLD, 
the turn-on of each multiplexer belonging to a multiplexer 163,168 is carried out. 
[0027] If the initial value of unload control signal UNLD is set by "11", it means this having the 
maximum delay larger than a 1-bit time, and being smaller than a 2-bit time. Therefore, in 
order that the clock forwarding circuit by this invention may not be influenced by delay and may 
stabilize the data transmission between two circuits, it carries out forwarding of the two clocks 
corresponding to the unloading control signal UNLDs "10" and "00" (that is, it transmits 
beforehand). 

[0028] [ so, after forwarding of a clock and each data loading multiplexer 163 ] If loading of 
input data DATAJN is carried out according to "01", "11", "10", and the load control signal LD 
of "00" sequence The data unloading multiplexer 168 carries out unloading of "01", "11", "10", 
and input data DATAJN by which loading was carried out according to the unloading control 
signal UNLD of "00" sequence. Therefore, [ for example, input data DATAJN by which loading 
was carried out with the load control signal LD "01" ] With the unloading control signal UNLD 
"01", unloading is carried out to a master circuit, it is not influenced by delay and 
loading/unloading comes to carry out data. 

[0029] As a result, the clock forwarding circuit by this invention is not influenced by the delay of 
an interface clock, but can carry out data transmission between circuits without an error. 
[0030] 

[Effect of the Invention] According to this invention, the delay between interface clocks is 
detected automatically as mentioned above. By carrying out forwarding of the clock which ****s 
in the detected delay, it is not influenced by the delay of an interface clock but data 
transmission between circuits can be carried out without an error. Furthermore, since 
according to the method of this invention delay was detected automatically and the initial 
parameter for carrying out forwarding of the clock was automatically set up according to the 
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detection While production unit prices are reducible as compared with the method of setting up 
the initial parameter by a mother board designer, generating of the data transmission error by 
product deflection can be prevented. 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing roughly the composition of the digital-data-processing 
circuit equipped with the master circuit and the slave circuit. 

[Drawing 2] The timing chart showing the input of a master circuit and the relation of an output 
clock signal which were illustrated by drawing 1 . 

[Drawing 3] The timing chart showing the input of a master circuit and the relation of an output 
clock signal which were illustrated by drawing 1 . 

[Drawing 4] The timing chart showing the input of a master circuit and the relation of an output 
clock signal which were illustrated by drawing 1 . 

[Drawing 5] The timing chart showing the input by the clock forwarding method of the master 
circuit illustrated by drawing 1 , and the relation of an output clock signal. 
[Drawing 6] The block diagram showing roughly the clock forwarding circuit used for the 
master circuit of the form of operation of the digital-data-processing circuit by this invention. 
[Drawing 7] The circuit diagram showing the example of the delay detector illustrated by 
drawing 6 . 

[Drawing 8] The timing chart showing operation of the delay detector illustrated by drawing 7 . 
[Drawing 9] The figure showing the initial parameter corresponding to the maximum delay 
detected by the delay detector illustrated by drawing 7 . 

[Drawing 10] The circuit diagram showing concretely loading/unload clock control logic 
illustrated by drawing 6 , 

[Drawing 11] The timing chart showing operation of loading/unload clock control logic 
illustrated by drawing 10 . 

[Drawing 12] The circuit diagram showing the example of loading/unload multiplexer illustrated 
by drawing 6 . 

[Drawing 13] The timing chart showing operation of the clock forwarding circuit illustrated by 
drawing 6 . 

[Explanations of letters or numerals] 
100 Clock Forwarding Circuit 
110 Clock Generation Machine 
120 Output Clock Control Logic 
130 Internal Data Bus 
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140 Input-Clock Control Logic 

150 Loading/Unload Clock Control Logic 

160 Loading/Unload Multiplexer 

170 Data Control Logic 

180 Delay Detector 
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[Translation done ] 
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